A Gram-stain-negative, coccoid, yellow, non-motile, aerobic bacterium, designated strain S36
The genus Altererythrobacter, a member of the family Erythrobacteraceae within the class Alphaproteobacteria, was first proposed by Kwon et al. [1] , and since then the description has been emended by Xue et al. [2] . At the time of writing, the genus Altererythrobacter comprises 22 species with validly published names. The majority of these species were isolated from seawater [3] [4] [5] , marine sediment [1, 6] , rhizosphere of wild rice associated with mangrove [7] , desert sand [2] , tidal flats [8] [9] [10] and a sea urchin [11] . Members of the genus Altererythrobacter are Gram-reaction-negative, aerobic, chemoorganotrophic, non-motile, yellow-to orange-red-pigmented, lack bacteriochlorophyll a [1, 5] , and contain C 18 : 1 !7c as a major fatty acid and Q-10 as predominant respiratory quinone. This study focuses on the description of a novel species of the genus Altererythrobacter which was isolated from wetland soil.
Strain S36
T was isolated from soil of the Xixi wetland (30 15¢53.18 † N 120 2¢43.24 † E) (Hangzhou, China) in June 2013 using the standard dilution plating method. Approximately 1.0 g soil was serially diluted (10 À1
À5
) and the resulting suspension was plated onto Luria-Bertani (LB) agar plates (per litre: 10 g tryptone, 5 g yeast extract, 10 g NaCl; pH 7.0) supplemented with 100 µg streptomycin ml
À1
. After incubation for 5 days at 28 C, a yellow colony, designated strain S36 T , was obtained. The strain was purified by transferring onto new LB plates several times, and then maintained at À80 C in LB broth with 30 % (v/v) glycerol as a protective agent. Strain S36
T was routinely cultured on LB medium at 28 C.
Bacterial genomic DNA was extracted using an UltraClean Microbial DNA Isolation Kit (MoBio). The 16S rRNA gene of strain S36 T was amplified using universal primers 27F (5¢-AGAGTTTGATCMTGGCTCAG-3¢) and 1492R (5¢-GGTTACCTTGTTACGACTT-3¢) as described by Huang et al. [12] . The PCR product was purified using a PCR Purification Kit (Tiangen) and sequenced after ligation into the pMD19-T vector (TaKaRa) according to the manufacturer's instructions. The 16S rRNA gene sequence (1447 bp) of strain S36
T was compared with closely related species using the EzTaxon-e server (http://www.ezbiocloud.net/; [13] ). The novel sequence and related sequences were aligned by using CLUSTAL W [14] , and the alignment was refined using BioEdit version 7.2.0 [15] . A phylogenetic tree based on the 16S rRNA gene sequence was reconstructed using both the neighbour-joining [16] and maximum-likelihood [17] methods in the MEGA 6.06 software package [18] with a bootstrap value based on 1000 replications [19] . Evolutionary distances were calculated using Kimura's two-parameter model for the neighbour-joining method [20] . The neighbour-joining tree showed that strain S36 T belonged to the genus Altererythrobacter and formed a separate clade within the cluster containing Altererythrobacter atlanticus 26DY36 T (Fig. 1) . Strain S36 T also shared highest sequence similarity with A. atlanticus 26DY36 T (96.31 % 16S rRNA gene sequence similarity). Sequence similarities were lower (from 94.6 to 95.1 %) with respect to other species of the genus Altererythrobacter with validly published names. The maximum-likelihood tree showed a similar topology (Fig.  S1 , available with the online Supplementary Material). The phylogenetic analysis revealed that strain S36
T represents a novel species of the genus Altererythrobacter. On the basis of phylogenetic analysis, we used A. atlanticus 26DY36 T as the reference strain for biochemical and chemotaxonomic analyses under the same culture conditions as strain S36
T .
Growth at 4, 6, 10, 15, 25, 28, 32, 37 and 40 C and at pH 3.0-10.0 (at 1 pH unit intervals) was investigated in LB broth. The pH was adjusted using 10 % (w/v) NaOH or 10 % (v/v) HCl sterilized through a 0.22 µm filter. The pH variation was verified after autoclaving. Salt tolerance and requirement was assessed in LB broth with different NaCl concentrations (0, 0.5, 1, 2, 3, 5 and 7 %, w/v) at 28 C. Growth was evaluated by measuring the OD 600 using a UV-5100B UV/Vis scanning spectrophotometer (Metash). Cell morphology was observed by optical microscopy (SZM-168; Motic) and transmission electron microscopy (JEM-1230; JEOL) using cells incubated for 3 days on LB agar at 28 C [21] . The occurrence of motility was tested in semi-solid medium using the stab cultivation method, and hydrolysis of starch was examined on modified LB (per litre: 10 g tryptone, 1 g yeast extract, 10 g NaCl; pH 7.0) agar containing 0.2 % (w/v) starch, with hydrolysis based on the presence of transparent zones against a blue background [22] . Catalase activity was assessed by bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was determined using 1 % (w/v) N, N-dimethyl-p-phenylenediamine dihydrochloride solution [22] . Other physiological and biochemical tests were determined with API 20NE and API ZYM strips (bio-M erieux). The utilization of various carbon sources (sugars, alcohols, amino acids and organic acid salts) was
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Altererythrobacter salegens XY-R17 T (KT886062) tested using Biolog GN3 MicroPlates (Biolog) according to the manufacturer's instructions.
Antibiotic resistance was examined using the disc-diffusion method [22] including the following antibiotics (per disc): ampicillin (10 µg), bacitracin (0.04 U), penicillin (10 IU), kanamycin (30 µg), neomycin (30 µg), erythromycin (15 µg), nystatin (100 µg), streptomycin (10 µg), tobramycin (10 µg), carbenicillin (100 µg), amoxicillin (10 µg), cefoxitin (30 µg), cefotaxime (30 µg), novobiocin (30 µg), macrodantin (300 µg), chloromycetin (30 µg), tetracycline (30 µg), rifampicin (5 µg) and polymyxin (300 U).
Strain S36
T was Gram-stain-negative, aerobic, coccoid and 0.4-0.5 µm in radius (Fig. S2) . Colonies were yellow, circular, slightly convex and 1-2 mm in diameter after incubation for 5 days at 28 C on LB. Cells were positive for nitrate reduction and catalase and oxidase activity, and negative for indole production, urease and gelatinase. Resistant to kanamycin, neomycin, streptomycin, tobramycin, carbenicillin, amoxicillin, cefoxitin, cefotaxime, novobiocin, chloromycetin, tetracycline and rifampicin. The phenotypic and chemotaxonomic characteristics that differentiate strain S36
T from related species of the genus Altererythrobacter are listed in Table 1 and in the species description.
For polar lipid analysis, strain S36 T and A. atlanticus 26DY36 T were grown in the modified LB broth [NaCl-free LB with the addition of 1.5 % (w/v) sea salt (Sigma)] at 30 C for 3 days. Polar lipids were extracted and analysed by two-dimensional TLC with silica gel 60 F 254 plates (Merck), as described by Minnikin et al. [23] . Total lipids were detected by spraying with 5 % (w/v) ethanolic phosphomolybdic acid, followed by charring at 140 C for 15 min. Phospholipids were detected by spraying with molybdenum blue reagent (Sigma) at room temperature. Aminolipids were detected by spraying with 0.5 % (w/v) ninhydrin and heating at 55 C for 30 min. Glycolipids were detected by spraying with 0.5 % a-naphthol dissolved in 50 % (v/v) methanol and ethanol/sulfuric acid (1 : 1, v/v), followed by charring at 120 C for 15 min. The polar lipid profile of strain S36 T consisted of the major compounds diphosphatidylglycerol [4] . All strains are positive for aesculin hydrolysis and activity of catalase. All strains are negative for production of indole, hydrolysis of gelatin and urea, and activity of arginine dihydrolase. +, Positive; -, negative; w, weakly positive. (DPG), phosphatidylethanolamine (PE), phosphatidylglycerol (PG), two unidentified glycolipids and minor amounts of two unidentified phospholipids (Fig. S3) . DPG, PE and PG were also the major polar lipids in the reference strain and other species of the genus Altererythrobacter such as Altererythrobacter aestuarii [5] .
The fatty acids of strain S36 T and the reference strain were obtained from bacterial colonies grown on the modified LB agar at 30 C for 3 days. Fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0). The prepared fatty acids were analysed by GC (6890; Agilent Technology) and identified using the TSBA6.0 database of the MIDI system [24] . As shown in Table 2 , the major fatty acids of strain S36
T were C 16 : 0 , C 17 : 1 !6c and C 18 : 1 !7c, which were similar to those found in the reference strain, except for summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH). However, there were some differences in the proportions of some fatty acids.
Respiratory quinones were extracted with 45 ml chloroform/methanol (2 : 1, v/v), evaporated to dry and reextracted in 1 ml chloroform. The crude quinone solution was then analysed by HPLC [25] after purification by TLC. The predominant respiratory quinone found in strain S36 T and in the reference strain was Q-10, in line with all members of the genus Altererythrobacter [1] .
The genomic G+C content was determined by reverse-phase HPLC [26] . The purified genomic DNA was treated with nuclease P1 and then with calf intestinal alkaline phosphatase (TaKaRa). The G+C content was determined by reverse-phase HPLC and calculated from the deoxyguanosine/thymidine ratio. The DNA G+C content of strain S36 T was 62.7 mol%, which was within the range (54.5-67.2 mol %) reported for members of the genus Altererythrobacter [2] .
On the basis of the phylogenetic analysis (Fig. 1) , fatty acid composition (Table 2) , quinone and polar lipid profile (Fig.  S3) , strain S36
T is clearly a member of the genus Altererythrobacter. However it is distinguishable from the reference strain based on motility, genomic G+C content, enzyme activities of valine arylamidase, a-glucosidase and b-glucuronidase, and utilization pattern of some carbohydrates and organic acids. Therefore, strain S36
T should be classified as representative of a novel species of the genus Altererythrobacter, for which the name Altererythrobacter xixiisoli sp. nov. is proposed. 
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